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DETAILED ACTION 
Claim Objections 

Claim 7 is objected to because of the following informalities: 
Line 20 should begin "The method of fabricating the CMOSFET of claim 1 
Appropriate correction is required. 

Claims 21-30 are objected to because of the following informalities: 
Line 7 in claim 21 recites a "second lightly doped region," but no first lightly 
doped region is claimed. Additionally, line 12 recites a "third heavily doped region," but 
no second heavily doped region is claimed. Finally, line 15 recites a "fourth lightly doped 
region," but no second or third lightly doped regions are claimed. However, if applicant 
changes claim 21 to recite in line 7 a "first lightly doped region," in line 12 a "second 
heavily doped region," and in line 15 a "second heavily doped region," it appears to the 
examiner that claim 21 will be identical to claim 9. Claims 22-30 are objected to for 
depending from claim 21. Appropriate correction is required. 

Claim 26 is objected to because of the following informalities: 
In lines 5 and 9, the word "doped" should be inserted between "heavily" and 
"region." In lines 7 and 11, the word "doped" should be inserted between "lightly" and 
"region." Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - (e) the invention was described in (1) an application for 
patent, published under section 122(b), by another filed in the United States before the invention by 
the applicant for patent or (2) a patent granted on an application for patent by another filed in the 
United States before the invention by the applicant for patent, except that an international application 
filed under the treaty defined in section 351(a) shall have the effects for purposes of this subsection of 
an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1, 2, 3-6, 9-16, 21-24, and 26 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Grider et al. (U.S. 6,632,718). 

Regarding claim 1, Grider et al. teaches a method of fabricating a CMOSFET 
comprising forming a plurality of gate patterns on a first region (120 in Fig. 1C) and a 
second region of a semiconductor substrate (122 in Fig. 1C; Grider et al. claim 1); then 
forming gate spacers on both sidewalls of the gate patterns (114 in Fig. 1C); forming a 
first impurity region of a first conductivity type in the first region of the semiconductor 
substrate (124 in Fig. 1D; column 3, lines 12-19); then removing the gate spacers 
exposed at the first region (Fig. 1E; column 3, lines 20-22); then forming a second 
impurity region from which the gate spacers have been removed, the second impurity 
region having shallower depth than the first impurity region (126 in Fig. 1E; column 3, 
lines 23-26); then forming a third impurity region of a second conductivity type in the 
second region (134 in Fig. 1F; column 3, lines 54-58); then removing the gate spacers 
exposed at the second region (Fig. 1G; column 3, lines 59-61); and then forming a 
fourth impurity region of the second conductivity type in the second region, the fourth 
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impurity region having shallower depth than the third impurity region (136 in Fig. 1G; 
column 3, lines 62-65). 

Regarding claim 2, Grider et al. teaches the method of fabricating the CMOSFET 
of claim 1, and further teaches that the first impurity region has higher impurity 
concentration than the second impurity region, and the third impurity region has higher 
impurity concentration than the fourth impurity concentrations (column 2, lines 19-27 — 
the first and third impurity regions are source/drain implants while the second and third 
impurity regions are lightly-doped source/drain implants, which by definition have lower 
impurity concentrations.) 

Regarding claim 4, Grider et al. teaches the method of fabricating the CMOSFET 
of claim 1, and further teaches that the first impurity region is formed in the first region, 
using the gate pattern and the gate spacers as an ion implantation mask (124 in Fig. 
1D; column 3, lines 12-19); the second impurity region is formed in the first region, using 
the gate pattern as an ion implantation mask (126 in Fig. 1E; column 3, lines 23-26); the 
third impurity region is formed in the second region, using the gate pattern and the gate 
spacers as an ion implantation mask (134 in Fig. 1F; column 3, lines 54-58); and the 
fourth region is formed in the second region, using the gate pattern as an ion 
implantation mask (136 in Fig. 1G; column 3, lines 62-65). 

Regarding claim 5, Grider et al. teaches the method of fabricating the CMOSFET 
of claim 1, and further teaches that the gate spacers comprise silicon (SiGe, column 2, 
lines 52-61). 
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Regarding claim 6, Grider et al. teaches the method of fabricating the CMOSFET 
of claim 1, and further teaches that removing the gate spacers at the first region and 
second region is performed by isotropic etching (column 3, lines 20-22 and 59-61). 

Regarding claims 9 and 21, Grider et al. teaches a method of fabricating a 
CMOSFET comprising the steps of forming a plurality of gate patterns on a first region 
(120 in Fig. 1C) and a second region of a semiconductor substrate (122 in Fig. 1C; 
Grider et al. claim 1); then forming gate spacers on both sidewalls of the gate patterns 
(114 in Fig. 1C); then forming a first mask, which covers the second region and exposes 
the first region (116 in Fig. 1D); then forming a first heavily doped region of a first 
conductivity type in the first region (124 in Fig. 1D; column 3, lines 12-19); then 
removing the gate spacers exposed at the first region (Fig. 1E; column 3, lines 20-22); 
then forming a first lightly doped region of the first conductivity type in the first region 
(126 in Fig. 1E; column 3, lines 23-26; column 2, lines 22-26 indicates the source/drain 
extensions can be moderately or lightly doped); then removing the first mask (column 3, 
lines 39-40); then forming a second mask which covers the first region and exposes the 
second region (130 in Fig. 1F); then forming a second heavily doped region of a second 
conductivity type in the second region (134 in Fig. 1F; column 3, lines 54-58); then 
removing the gate spacers exposed at the second region (Fig. 1G; column 3, lines 59- 
61); and then forming a second lightly doped region of the second conductivity type in 
the second region (136 in Fig. 1G; column 3, lines 62-65; column 2, lines 22-26 
indicates the source/drain extensions can be moderately or lightly doped); and then 
removing the second mask (column 3, lines 66-67; Fig. 1H). 
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Regarding claims 10, 11, 22, and 23, Grider et al. teaches the method of 
fabricating the CMOSFET of claims 9 and 21, and further teaches that the first 
conductivity type is n type (column 3, lines 12-19) and the second conductivity type is p 
type (column 3, lines 54-58). 

Regarding claims 12, 13, and 26, Grider et al. teaches the method of fabricating ' 
the CMOSFET of claims 9 and 21, and further teaches that the forming of the first 
heavily doped region includes an ion implantation process which uses the first mask, 
the gate pattern, and the gate spacer of the first region as an ion implantation mask 
(Fig. 1D); and the forming of the first lightly doped region includes an ion implantation 
process which uses the first mask and the gate pattern of the first region as an ion 
implantation mask (Fig. 1E); and the forming of the second heavily doped region 
includes an ion implantation process which uses the second mask, the gate pattern and 
gate spacer of the second region as an implantation mask (Fig. 1F); and the forming of 
the second lightly doped region includes an ion implantation process which uses the 
second mask and gate pattern of the second region as an ion implantation mask (Fig. 
1G). 

Regarding claims 14 and 24, Grider et al. teaches the method of fabricating the 
CMOSFET of claims 9 and 21 , and further teaches that the first lightly doped region has 
shallower depth than the first heavily doped region and the second lightly doped region 
has shallower depth than the second heavily doped region (Fig. 1H). 
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Regarding claim 15, Grider et al. teaches the method of fabricating the 
CMOSFET of claim 9, and further teaches that the gate spacers comprise silicon (SiGe, 
column 2, lines 52-61). 

Regarding claim 16, Grider et al. teaches the method of fabricating the 
CMOSFET of claim 9, and further teaches that the first and second masks are 
photoresist patterns which are formed using a photolithographic process (column 2, 
lines 62-65; column 3, lines 46-49). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 7, 8, 17-20, and 27-30 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Grider et al. (U.S. 6,632,718) in view of Chen et al. (U.S. 

2002/0001910). 

Regarding claims 7, 8, 17, 19, 27, and 29, Grider et al. teaches the method of 
fabricating the CMOSFET of claims 1, 9, and 21 (note 35 U.S.C. 103(e) rejection 
above), but does not teach before forming the third impurity region, forming a first HALO 
ion implantation to form a first HALO region, wherein the first HALO region is formed to 
cover sides of the first impurity region beneath the second impurity region, or after 
forming the fourth impurity region, performing a second HALO ion implantation to form a 
second HALO region, wherein the second HALO region is formed to cover sides of the 
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third impurity region beneath the fourth impurity region. Grider et al. also does not teach 
that the first HALO ion implantation process uses the gate pattern of the first region and 
the first mask as an ion implantation mask (instant claims 17 and 27) or that the second 
HALO ion implantation process uses the gate pattern of the second region and the 
second mask as an ion implantation mask (instant claims 19 and 29). 

Chen et al. teaches a method of fabricating a MOSFET that involves ion- 
implanting source/drain regions (48 and 50 in Fig. 5) using spacers (46 in Fig. 5) to 
mask the implantation, removing the spacers (Fig. 6), and performing a second, shallow 
ion implantation (52 in Fig. 6), and then performing a HALO ion implantation (96 in Fig. 
6), using the gate pattern of the MOSFET region as an ion-implantation mask, wherein 
the HALO region is formed to cover the sides of the source/drain regions (Fig. 6). Chen 
et al. teaches that the purpose of the HALO implantation is to inhibit the occurrence of 
abnormal punch-through between the source and drain (paragraphs 0035-0036). 

Therefore, at the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to combine the teachings of Grider et al. and Chen et al. by 
fabricating MOSFET gates with spacers in two regions of a semiconductor substrate, 
mask one of the regions with photoresist, form deep impurity regions in the first region 
of the semiconductor, remove the spacers, and form shallow impurity regions in the first 
region of the semiconductor as taught by Grider et al., and then perform HALO 
implantations to cover the sides of the deep implant regions beneath the shallow 
implant regions using the gate pattern of the first-region MOSFET as an implantation 
mask, as taught by Chen et al. Grider et al. teaches that the second semiconductor 
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region is covered in a photoresist layer, so the HALO implantation would necessarily 
also use that photoresist layer as a mask. It would then be obvious to continue with the 
method as taught by Grider et al. and mask the first semiconductor region and repeat 
the process in the second semiconductor region, again inserting the HALO implantation 
step, as taught by Chen et al. after the last shallow implantation step, since Chen does 
not limit this method to a particular type of MOSFET (paragraph 0035). 

The motivation for doing so at the time of the invention would have been to 
minimize the occurrence of abnormal punch-through between the source and drain of 
the individual MOSFETs, as expressly taught by Chen et al. 

Regarding claims 18, 20, 28, and 30, Grider et al. and Chen et al. together teach 
the methods of claims 17, 19, 27, and 29. Chen et al. further teaches that the HALO 
implantation process is performed by implanting dopants of the same electrical polarity 
as the semiconductor substrate beneath the source and drain, which decreases the 
concentration of the PN junction between the bottom of the source/drain regions and the 
semiconductor beneath them (paragraphs 0035-0036). That means that the 
source/drain dopants have the opposite electrical polarity as the semiconductor beneath 
them, and therefore also the opposite electrical polarity as the HALO implants. So at the 
time of the invention, it would have been obvious to one of ordinary skill in the art to 
combine Chen et al. with Grider et al. as above, and additionally, in the first HALO ion 
implantation process use the impurities of the second conductivity type, p-type, (instant 
claims 18 and 28) and in the second HALO ion implantation process use impurities of 
the first conductivity type, n-type (instant claims 20 and 30). 
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The motivation for doing so at the time of the invention would have been to 
decrease the concentration of the PN junction between the bottom of the source/drain 
regions and the semiconductor beneath them and also decrease the PN junction 
capacitance, thus increasing device speed (paragraphs 0035-0036). 

Claims 3 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grider et al. (U.S. 6,632,718) in view of Wolf et al. (Silicon Processing for the VLSI Era, 
vol. 1, second edition, 2000). 

Regarding claims 3 and 25, Grider et al. teaches the method of fabricating the 
CMOSFET of claims 1 and 21 and that the first impurity region has higher impurity 
concentration that the second impurity region, but does not teach that the fourth impurity 
region has impurity concentration as high as the third impurity region. 

Wolf et al. teaches that in a deep submicron FET, the doping level of a 
source/drain extension (corresponding to the second and fourth impurity regions) can 
be as high as the source/drain impurity concentration (corresponding to the first and 
third impurity regions) (1x10 15 cm" 2 , pg. 834, lines 4-7 and third full paragraph). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method of fabricating the CMOSFET of claims 1 and 
21, as taught by Grider et al., and further fabricate the CMOSFET so that the fourth 
impurity region has impurity concentration as high as the third impurity region, as taught 
by Wolf etal. 



Application/Control Number: 10/776,016 Page 11 

Art Unit: 2813 

The motivation for doing so at the time of the invention would have been to 
fabricate a deep submicron FET, using ion implantation to form the source/drain 
extensions, as expressly taught by Wolf et al. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached at 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

had 

CAtt/wiTEwwji^ 

SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



